Antiproliferative efficacy of the third-generation bisphosphonate, zoledronic acid, combined with other anticancer drugs in leukemic cell lines.
Bisphosphonates are widely used to treat bone diseases and appear to possess antitumor activity. Moreover, we recently found that a third-generation bisphosphonate, zoledronic acid (ZOL), synergistically interacts with imatinib in vitro and in vivo to induce antileukemic activity, and others have reported that ZOL interacts synergistically with paclitaxel. Thus, the efficacy of other antileukemic agents combined with ZOL should be evaluated experimentally. In this study, we investigated the effects of concurrent and sequential combinations of ZOL with several commonly used antileukemic agents, including imatinib, on the in vitro growth of leukemia cell lines. As a complement to our previous finding that ZOL synergistically augments the effects of imatinib, we report here that ZOL acts additively when administered concurrently with hydroxyurea (HU), cytarabine (Ara-C), or daunorubicin (DNR) in some leukemic cell lines. Furthermore, one day of ZOL pretreatment augmented the sensitivity of imatinib and Ara-C. Therefore, concurrent or sequential administration of ZOL with imatinib, HU, Ara-C, or DNR may increase the efficacy of leukemia treatment.